Lead stress disrupts the cytoskeleton organization and cell wall construction during Picea wilsonii pollen germination and tube growth.
Lead is a widespread pollutant and has been reported to inhibit pollen tube development, but the mechanism of toxicity involved remains unclear. Here, we report that lead stress significantly prevented Picea wilsonii pollen germination and tube growth and also dramatically altered the tube morphology in a concentration-dependent manner. Fluorescence labeling with JIM 5 (anti-acidic pectin antibody) and Calcofluor white revealed the lead-induced decline of acidic pectin and cellulose, especially in the subapical region. Decolorized aniline blue staining showed the marked accumulation of callose in the apical and subapical regions of lead-treated tubes. Fluorescence labeling with Alexa Fluor 568 phalloidin and anti-tubulin antibody revealed that the distribution of the cytoskeleton in P. wilsonii pollen grains and tubes were developmentally regulated and that lead disturbed the cytoskeleton organization, especially in the shank of the pollen tubes. Taken together, our experiments revealed a link between the dynamics of cytoskeleton organization and the process of P. wilsonii pollen tube development and also indicated that lead disturbed the cytoskeleton assembly and, consequently, cell wall construction. These findings provide new insights into the mechanism of lead toxicity in the tip growth of pollen tubes.